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DETAILED ACTION 



Inventorship 

1 . This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Drawings 

2. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the snubber circuit of 
at least claim 16 must be shown or the feature(s) canceled from the claim(s). No new 
matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
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is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. The replacement sheet(s) should be labeled "Replacement 
Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct any portion of 
the drawing figures. If the changes are not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 



Specification 

3. The specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting 
any errors of which applicant may become aware in the specification. 



Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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5. Claims 1, 2, 4-11, 14, and 15 are rejected under 35 U.S.C. 102(e) as being 
anticipated by the admitted prior art figure 3 (APA figure 3). 

APA figure 3 discloses an isolated boost converter for driving an output load, 
comprising: an input voltage source (Vin); a boost inductor (L B ) connected in series with the 
input voltage source; a storage capacitor (Cb) which receives energy from the input voltage 
source; a transformer (TR) including a primary winding and secondary winding; first and second 
switches (SI, S2) that couple the storage capacitor to the primary winding of the transformer; an 
output filter (L F ) coupled to the output load (Vo); a rectifier (Dri, Dr2) coupling the secondary 
winding of the transformer to the output filter; and a switch control circuit to simultaneously 
open and close the first and second switches (see specification page 2 lines 12-24). Plurality of 
diodes (Di, D 2 , D 3 ) that provide a current path for the current of the boost inductor, and provide 
decoupling and core reset. When the switches are closed the storage capacitor is coupled across 
the primary winding of the transformer, thereby transferring energy stored in the storage 
capacitor to the output load, while energy in the boost inductor is increased, and wherein, when 
the first and second switches are open, the energy stored in the boost inductor is transferred to 
the storage capacitor. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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7. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over APA 
figure 3 in view of Wittenbreder (US 6,507,176). 

APA figure 3 discloses the claimed subject matter in regards to claim 1 supra, except for 
the diodes clamp parasitic ringing across the primacy winding. 

Wittenbreder teach using diodes to clamp parasitic ringing (cols. 37-39). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the prior art figure 3 to include diodes that clamp the parasitic 
ringing across the primary as taught by Wittenbreder in order to suppress the ringing. 

8. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over APA figure 3 in view of Peterson (US 6,191 ,957). 

Claims 12 and 13; APA figure 3 discloses the claimed subject matter in regards to claim 
1 supra, except for a sensing and reference circuit. 

Sensing the output and controlling a converter to produce a particular output voltage and 
to control the inductor current in continuous current mode (CCM) or discontinuous mode (DCM) 
is well known in the art. Peterson is just one example of providing sensing and referencing of the 
output and controlling of the primary circuit switches in order to produce and output voltage (col. 
1 lines 10-40) 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify APA figure 3 to include sensing and reference circuitry to 
assist in the control of the inductor current and to produce an output voltage as taught by 
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Petersen in order to produce a particular regulated output voltage for use by a load demanding a 
specific well regulated driving voltage. 

9. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over APA 
figure 3 in view of Zhu et al (US 6,452,81 5). 

Claim 16; APA figure 3 discloses the claimed subject matter in regards to claim 1 supra, 
except for a snubber circuit. 

Zhu et al teach an isolated boost converter having a snubber circuit to protect the primary 
circuit switches from voltage spikes during switching conditions. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the prior art figure 3 to include a snubber circuit in order to 
protect the primary circuit switches from voltage spikes during switching conditions as taught by 
Zhu et al (abstract). 

10. Claims 30, 31, 33, 37-42, 45 and 46 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Ke et al (US 6,538,906) in view of APA figure 3. 

Claims 30, 33, 37-42, 45, and 46; Ke et al disclose an input voltage source (Vin), a 
capacitor (Cr), transformer (TR), first, second, and third switches (SI, S2, S3) for coupling the 
capacitor to the primary; output filter (LI, C2) coupled to a load; rectifier (Dl, D2); switch 
control for periodically opening and closing the switches (col. 2 lines 25-30). 

However, Ke et al does not disclose the input voltage source is connected to a boost 
inductor. 
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Ke et al do teach that the energy storage circuit can be used in any type of DC-DC 
converter, such as boost converter with boost switch voltage as charging source. 

Furthermore, APA figure 3 teaches an isolated boost converter using a boost inductor in 
series with the input voltage for providing a boosted output voltage. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify Ke et al to include a boost inductor in series with the voltage 
source as taught by APA figure 3 in order to provide a boost converter having a boosted voltage 
at the output. 

Claim 3 1 ; Ke et al and APA figure 3 both disclose plural diodes for providing current 
paths and decoupling the primary and resetting the transformer (Ke et al: col. 2 lines 25-30). 

1 1 . Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ke et al 
(US 6,538,906) and APA figure 3 in view of Wittenbreder (US 6,507,176). 

Ke et al and APA figure 3 disclose the claimed subject matter in regards to claim 30 
supra except for the diodes clamp parasitic ringing across the primary winding. 

Wittenbreder teach using diodes to clamp parasitic ringing (cols. 37-39). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify Ke et al and the prior art figure 3 to include diodes that clamp 
the parasitic ringing across the primary as taught by Wittenbreder in order to suppress the 
ringing. 
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12. Claim 35 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ke et al 
(US 6,538,906) and APA figure 3 in view of Zhang et al (US 6,466,458). 

Ke et al and APA figure 3 disclose the claimed subject matter in regards to claim 30 
supra except for a blocking capacitor is series with the primary winding. 

Zhang et al teach, figure 4, a blocking capacitor Cb, which is connected in series with the 
primary winding, offers a DC bias to keep the voltage-second balance for the transformer. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify Ke et al and the prior art figure 3 to include a blocking 
capacitor Cb, connected in series with the primary winding, in order to offer a DC bias to keep 
the voltage-second balance for the transformer as taught by Zhang et al 

13. Claim 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ke et al 
(US 6,538,906) and APA figure 3 in view of Gurwicz (US 6,256,209). 

Ke et al and APA figure 3 disclose the claimed subject matter in regards to claim 30 
supra except for the third switch having an anti-parallel diode. 

Gurwicz et al teaches that it is necessary to commutate currents flowing in the 
transformer's stray and magnetizing inductances so it is necessary to connect diodes (21, 22, 23 
and 24) in anti-parallel across respective switching devices employed in the inverter network. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify Ke et al and the prior art figure 3 to include a diode in anti- 
parallel with the third switch in order to commutate any currents flowing in the transformer's 
stray and magnetizing inductances as taught by Gurwicz (col. 4 lines 30-35). 
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14. Claims 43 and 44 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ke et al (US 6,538,906) and APA figure 3 in view of Peterson (US 6,191,957). 

Claims 43 and 44; Ke et al and APA figure 3 disclose the claimed subject matter in 
regards to claim 30 supra, except for a sensing and reference circuit. 

Sensing the output and controlling a converter to produce a particular output voltage and 
to control the inductor current in continuous current mode (CCM) or discontinuous mode (DCM) 
is well known in the art. Peterson is just one example of providing sensing and referencing of the 
output and controlling of the primary circuit switches in order to produce and output voltage (col. 
1 lines 10-40) 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify APA figure 3 to include sensing and reference circuitry to 
assist in the control of the inductor current and to produce an output voltage as taught by 
Petersen in order to produce a particular regulated output voltage for use by a load demanding a 
specific well regulated driving voltage. 

15. Claim 47 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ke et al 
(US 6,538,906) and APA figure 3 in view of Zhu et al (US 6,452,81 5). 

Ke et al and APA figure 3 disclose the claimed subject matter in regards to claim 30 
supra except for a snubber circuit. 

Zhu et al teach an isolated boost converter having a snubber circuit to protect the primary 
circuit switches from voltage spikes during switching conditions. 
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Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the prior art figure 3 to include a snubber circuit in order to 
protect the primary circuit switches from voltage spikes during switching conditions as taught by 
Zhu et al (abstract). 

Allowable Subject Matter 

16. Claims 17-29 and 48-82 are allowed. 

1 7. Claim 34 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

1 8. The following is a statement of reasons for the indication of allowable subject 
matter: 

Claims 17-29; prior art fails to disclose or suggest, inter alia, an isolated boost converter 
having a fourth diode having the anode terminal connected to the anode terminal of a second 
diode and the cathode terminal of the fourth diode connected to a second terminal of a primary 
winding of a transformer. 

Claim 34; prior art fails to disclose or suggest, inter alia, an isolated boost converter 
comprising a third switch when closed, energy stored in the boost inductor is transferred to the 
output load and the capacitor, and when the first and second switches are closed, energy stored in 
the capacitor is transferred to the output load, while energy in the boost inductor connected is 



Application/Control Number: 1 0/608,31 4 Page 1 1 

Art Unit: 2838 

being increased, and when the first, second, and third switches ate open, the energy stored in the 
boost inductor is transferred to the capacitor. 

Claims 48-64; prior art fails to disclose or suggest, inter alia, an isolated boost converter 
having a first switch and a second switch; a first diode and second diode, the anode terminal and 
cathode terminal of the first diode being connected to the first terminals of the first and second 
switches, respectively, and the anode and cathode terminal of the second diode being connected 
to the second terminal of the first and second switches, respectively; a first terminal of a primary 
winding being connected to the anode terminal of the first diode; a third switch, the first terminal 
of the third switch being connected to the second terminal of the primary winding and the second 
terminal of the third switch connected to the second terminal of the second switch; a third diode, 
the anode terminal being connected to the first terminal of the third switch and the cathode 
terminal of the third diode connected to the first terminal of the second switch. 

Claims 65-82; prior art fails to disclose or suggest, inter alia, an isolated boost converter 
having first, second, third, fourth, fifth, and sixth switches, coupling a capacitor and a boost 
inductor to the primary winding of a transformer; a switch control circuit to periodically open 
and close the first, second, and third switches during each positive half cycles of the ac input 
voltage source and to periodically open and close fourth, fifth, and sixth switches during each 
negative cycle of the AC input voltage source. 
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1 9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gary L. Laxton whose telephone number is (571) 272- 
2079. The examiner can normally be reached on Monday thru Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Sherry can be reached on (571 ) 272-2084. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




